Gross value added in services -a case study of the sea port in Szczecin JEL codes: R41, E01, C53 Keywords: Gross Value Added, port services, econometric modelling of GVA Abstract: The aim of the paper is to determine the size and structure of the Gross Value Added (GVA) generated by the supply of services in Szczecin seaport. Correlations, multipliers, and elasticities between different port services are indicated in the paper. The GVA is an economic measure of the size of generated production. In seaports, it expresses the value of the generated and delivered flow of services of warehousing and cargo handling, securing the safe movement and mooring of ships in port and their technical and commercial support, of accessibility to port infrastructure for in port manufacturers and port users, of organization, planning and coordination of processes of cargo and transportation units handling inside the port and at other nodes of the transportation chain. The scope of the research at Szczecin seaport included four groups of activities, namely: − cargo handling companies; − sea transportation support companies, including the ones supplying port shipping services (navigation, pilotage, and towage), dredging and underwater works (carried within the inner port basins), sea rescue, and other maritime services; − sea transportation agencies supplying services of port and maritime forwarding, shipbuilding brokerage, ship agencies, customs, maritime consulting and expertize, cargo stowage and securing aboard the ship, cargo expertise and inspection, and other services (logistics); and − sea port authorities. GVA has been calculated by subtracting the value of the intermediate consumption from the gross output of the port sector companies. The intermediate consumption consists of the value of consumed materials and energy, external services, and the rest of the by nature costs of business entities. The GVA calculation has been based on the statistical data obtained from the Centre of Maritime Statistics at the Statistical Office in Szczecin.
Introduction
The Gross Value Added (GVA) is the value of goods and services generated by subjects of the national economy in certain fixed periods of time. In economics, the level of consumption of goods and services is often identified with the prosperity or, as Smith (1776) named it, with the nation's wealth. The "value added" term derives from the process of production where the value of raw materials, materials, semi-products or final products constantly increases at each stage of the production. The higher the level of processing products, the higher value of products is observed in comparison to the value of raw materials used. This additional value created at each stage of the process of production is called "value added." That means that the relatively high value added, which is usually calculated per capita, for comparison purposes is being reached in economies with a higher level of processing of raw materials and materials, oriented at production and export of high technologies. And inversely, the low level of GVA will accompany the economies oriented at mining and export of raw materials, such as oil, coal, timber, metal ores, etc.
Furthermore, the GVA constitutes the sum of goods and services generated in an economy at each level of production in a given period of time. It may be established as a total sum of values of production of every unit of a national economy, and thus it is referred to as the production in total. The production in total is always higher than the value of goods and services because in the process of the aggregation of the value of generated production at each level of a production process there are accumulated values of the production generated at lower levels. In order to avoid double calculation of incomes from sales realized at different levels of a production process, it is needed to decrease the production in total by money flows between co-operators, contractors, or service suppliers herein named the indirect consumption.
In the public statistics systems the GVA constitutes an essential element of the calculation of the gross domestic product (GDP) generated within the economy. The aggregation of GVA per individual categories, branches, and sections of a national economy up to the level of a whole economy results in the GDP expressed in prices of production factors or, in other words, in basic prices. Subsequently, the GVA generated in all sections of a national economy and increased by taxes on products, and, in turn, decreased by grants to products forms the GDP expressed in market prices. Usually, the GVA constitutes about 90% of the national gross product.
The GVA can also be used to measure the influence of individual sectors of a national economy in the direct creation of a national gross product, for example in transport, tourism, construction, or maritime economy. In practice, however, there appear problems in determining the GVA for those sectors of a national economy which have not been explicitly presented in the Polish Classification of Activities (PKD 2007) . It happens so also in the case of the maritime economy. Entities of the maritime economy have been "spread" over various sections and departments of the PKD 2007. Therefore the calculation of the GVA for the maritime economy is not easy. So far, not even the Central Statistical Office has run any calculations of the GVA for the maritime economy, for example within the frame of the so called "satellite calculations."
For the first time in Poland, the calculations of the GVA for Polish maritime ports and for Polish maritime economy in the years 1996-1999 were presented in the year 2001 (Bernacki 2001) , and then the scope of the analysis was expanded for the period of 2000 -2003 (Lis 2005 ) and 2004 -2005 (Lis 2010 . In this article, there are presented the most recent results of the GVA analysis in the port sector in Szczecin.
The aim of the paper is to establish the volume and the structure of the GVA generated in connection with the production of services at the maritime port in Szczecin. The calculations of the GVA have been made for the port sector entities in Szczecin, and then the correlation, multiplier, and (point) elasticity dependences of the GVA of the port services against the volume of cargo transhipment have been determined. The GVA as the measure of the volume of the generated production, expresses in maritime ports the value of services in several main port activities. These activities are as follows:
-the generated and delivered by the producers flow of services connected to the operations of warehousing and cargo handling; -securing the safe movement and mooring of ships in port and their technical and commercial support; -accessibility to port infrastructure for port manufacturers and port users; and -organization, planning, and coordination of processes of cargo and transportation units handling inside the port and at other nodes of the transportation chain.
Methodology
The scope of the research at Szczecin seaport included four groups of activities, namely:
-cargo handling companies; -sea transportation support companies, including the ones supplying shipping services (navigation, pilotage, and towage), dredging and underwater works (carried within the inner port basins), sea rescue and other maritime services; -sea transportation agencies supplying services of port and maritime forwarding, shipbuilding brokerage, ship agencies, customs, maritime consulting and expertize, cargo stowage and securing aboard the ship, expertise and cargo inspection, and other services (logistics); and -sea port authorities.
For the research, the statistical data derived from the finance reports of the maritime business entities (GUS F-02 forms) was used. The research covered all the entities obliged by the Law on the Public Statistics and respective lex specialis to submit reports. The research covered the years 2010-2013. The research process consisted of the following four stages:
1. Estimation of the GVA according to ESA 2010 methodology. 2. Defining the GVA structure for the main port activities in Szczecin. 3. Defining the multiplying relations between the individual types of activities conducted in the port of Szczecin. 4. Determination of the Pearson product-moment correlation coefficients between the GVA generated by the particular types of activities and the volume of cargo transhipment in the port of Szczecin. 5. Determination of GVA (point) elasticities with regard to the volume of cargo transhipment in the port of Szczecin.
Research results
The first step in the analysis of the GVA in port sector services in Szczecin is the estimation of the value added on the basis of the ESA 2010 (European System of Accounts) methodology. For the needs of this exercise, the creation perspective has been used, i.e., the production in total and the indirect consumption have been determined for the groups of entities supplying services within the port sector in Szczecin. The ultimate GVA of the port services sector constitutes the result of the subtraction of the indirect consumption from the production in total. The analysis results have been compiled in Table 1 .
The obtained results indicate the forming of an increasing tendency of development of the GVA generated by port service companies in the port of Szczecin since 2006. In 2013, the value added of the port sector in Szczecin amounted to 275.3 million PLN, and it increased in comparison to 2006 by 55.2 million PLN. This means that during the period of 2006-2013, the value added generated in the port of Szczecin increased on average by 3.2% from year to year. It is worth noting that in that period the cargo turnover in the port of Szczecin decreased at the average rate of 1.2% a year, which shows the increasing earning capacity of port production in Szczecin measured in the GVA per one ton of transhipped cargo. For comparison, in 2006 the GVA per 1 ton amounted 22.06 PLN, whereas in 2013, 1 ton transhipped in the port of Szczecin "generated" 31.59 PLN of GVA. Within the scope of the structure of GVA creation in the port of Szczecin in 2013, the highest participation had the companies supplying services of cargo transhipment, warehousing, and storage of goods (41.3%) and the Szczecin and Świnoujście Seaports Authority S.A. (30%). Then, in the creation of the GVA participated the entities in the port of Szczecin supplying the services of port-maritime forwarding, shipbroking, ship agencies, custom clearance, consultation and maritime expertise, cargo stowing and securing, survey and cargo control, and others (logistics). Their combined participation in the creation of the GVA amounted to 21.2%. The last group of the entities creating the GVA were the entities providing the activities supporting the maritime transport, including the ones supplying port navigation services (navigation, pilotage, and towing), dredging and underwater works (performed within the inner port basins), sea rescue, and other maritime services. Their participation in the creation of the GVA amounted to 7.6% in 2013 (Fig. 1) . The analysis of the structure of GVA creation in the port services sector can also be conducted in the form of a business relations algorithm (Bernacki 2012) , taking the GVA generated by transhipment services as the basis of comparison. The algorithm of business relations in the port of Szczecin is presented in Fig. 2 The dependencies which arise during the development of port services, as measured by the newly generated value, indicate that in the port of Szczecin in 2013 the cargo transhipments induced the production of the rest of the types of port services in the proportion of 1.0 (transhipments) to 0.18 (port navigation services, pilotage, rescue, dredging and underwater works, towage, mooring, and other port services), to 0.73 (port administration and business management) and to 0.51 (customs agencies, ship agencies, brokerage, maritime forwarding, maritime consultancy, maritime expertize, clearing and stowage services, and cargo control).
Studies on the dependencies between the GVA and the port cargo turnover in Szczecin have led to unsuspected results. The Pearson product-moment correlation coefficient between the volume of cargo turnover and the GVA (expressed in basic prices in 2013) generated in the port of Szczecin during the years 2004-2013 assumed the value of -0.71 (Table 2 ). This indicates the strong negative linear correlation of the studied variables. The lower the cargo turnover in the port of Szczecin, the higher GVA. This means that the quantitative increase of cargo transhipment volumes does not constitute a necessary condition for the increase of the GVA. The increase of the value added at the diminishing turnover volumes may be caused by the change in the cargo structure in the port, the increase in the turnover of break cargo (conventional, containerized). During the years 2004-2014 in the port of Szczecin, the share of containerized break cargo in the total turnover doubled and rose from the level of 3.4% up to 7.4%. The negative correlations between the added value and the volume of cargo transhipment appeared for the majority of types of port services with the exception of the activity supporting maritime transport.
In order to determine the elasticities of the GVA of port services in Szczecin against the cargo turnover, the classic attitude in production modelling as proposed by Cobb and Douglas (Cobb, Douglas 1928) has been used. The GVA in the port of Szczecin has been assumed as the endogenic variable constituting the equivalent to the production expressed in its value. In the classic model, there has been considered non-constant elasticity of substitution between factors of production and the measure of technical-organizational progress as proposed by Solow (Solow 1956 ). The base function has taken the following form:
(1) where: Y t -GVA of the port sector in t time; K t -gross value of fixed assets in the port sector in Szczecin in t time; L t -average employment in the port sector in Szczecin in t time; U t -model random component (the Solow balance); α 1 , α 2 -punctual elasticities of the GVA respectively for fixed assets and for employment; γ -measure of the technical and organizational development at the port sector in Szczecin (includes also the effects of structural changes in cargo transhipments).
In order to estimate the model structural parameters and to find the point elasticities against the production factors, the ordinary least squares estimator (OLS) method has been used. Prior to that, the GVA model has been brought to a linear form by means of taking the natural logarithms. The estimation results and the final form of the model have been described as:
The model in 90.7% explains the variability of the GVA in the port of Szczecin during the years 2004-2013. The estimates of production elasticity (GVA) were, in both cases, negative, which means that the increase in outlays on fixed assets and increase of employment by 1% would induce a decrease of the GVA respectively by 0.35% and 0.36% (ceteris paribus). Due to the fact that at the assumed significance level (α = 0.05), both model parameters were statistically insignificant, i.e., too high standard estimation errors were obtained -respectively 0.35 and 0.33, the authors have attempted a non-linear model estimation with the use of the Levenberg-Marquardt iteration algorithm. The final form of the model is described as:
The change in the procedure of estimation of model parameters of the GVA for the port of Szczecin had impact on the improvement of the estimation results. The fitting of the model (R 2 ) has increased up to 92.3%, whereas the estimates of port production elasticity (GVA) amounted to -0.338 against the outlays on fixed assets, and to -0.277 against the employment in the port sector with the standard estimation errors at the level of 0.3 for both parameters. In the case of the technical-organizational progress criterion in the port of Szczecin, the models (2) and (3) have given similar plus value and statistically essential estimations of that parameter. In the first instance, the advance criterion for the port of Szczecin amounted to γ = 0.065, whereas in the second one to γ = 0.066. This means that the port production measured with the GVA would increase in the port of Szczecin as the result of the technical-organizational progress at the average yearon-year rate of 6.8% and 6.9% respectively.
1 This progress manifests itself, most of all, by the change of the cargo turnover structure and by the increase of the total factor productivity.
The next step in the analysis of economic correlations in the port of Szczecin has been the modelling of the GVA in relations to the level of cargo turnover. The following model of the GVA has been assumed:
where: C t -cargo transhipment in the port of Szczecin; the remaining definitions as per the above. The use of the ordinary least squares estimator (OLS) method to estimate the model parameters (4) brought the following results:
The GVA model (5) in 89.3% explains the variability of the value added and indicates the negative correlation which appeared between the port cargo turnover and the GVA of the port services during the years 2004-2013. Same as in the case of models (2) and (3), the negative correlation between the turnover and the GVA is connected to the increase of total factor productivity and to the changes in the transhipment structure in the port of Szczecin. In this instance, in terms of value the model indicates also the increase in the port sector production at the rate of 4.4% per annum as the result of the technicalorganizational progress. Fig. 3 presents the actual and model values of the GVA of the port sector in the port of Szczecin. All models properly reflected the dynamics of the "production" of port services. In practice, the presented models, aside from the analytical and diagnostic function in the scope of business dependencies in the port sector in Szczecin, could also -with the adoption of proper assumptions of changes in exogenous variables, i.e., the value of fixed assets of the port sector, employment in the sector, and the size and structure of cargo turnover -perform a predictive function as the tools for formulating prognosis of GVA generated in result of the supplied port services. Gross value added in services -a case study of the sea port in Szczecin... 
Conclusions
On the basis of the conducted analysis the following conclusions may be derived: 1. The GVA of the port sector constitutes the measure of the production of that sector expressed in terms of value, because it expresses the total value of port services or, in other words, the total production of the port sector calculated with the consideration of mutual inter-branch money flows (indirect consumption). 2. In 2013, the GVA of the port sector in Szczecin amounted to 275.3 million PLN, and it increased in comparison to the year 2006 by 55.2 million PLN. 3. In 2013, the highest share in the creation of the GVA of the port sector services in the port of Szczecin had the companies supplying transhipment-warehousing services (41.3%) and Szczecin and Świnoujście Seaports Authority S.A. (30%). The least share in creation of the GVA (7.6%) was demonstrated by the companies supplying port shipping services (navigation, pilotage, and towage), dredging and underwater works (carried within the inner port basins), sea rescue, and other maritime services. The entities supplying in the port of Szczecin services of port-maritime forwarding, shipbroking, ship agency, customs clearance, maritime consulting and expertize, cargo stowing and securing, cargo expertize and inspection, and other services (logistics) in total generated 21.1% of the GVA in the port of Szczecin.
4. During the analyzed period, the profitability of port activities measured in the GVA per 1 ton of transshipped cargo was increasing. In 2006, the GVA per 1 ton amounted to 22.06 PLN, and, in 2013, 1 transshipped ton "produced" 31.59 PLN of GVA. 5. The transhipments realised in the port of Szczecin in 2013 induced the production of the rest of the types of port services as per the following multiplier dependences: 0.18 of the GVA of transhipment companies was generated by the so called shipping services companies, pilotage, and other port services, 0.73 of the GVA of transhipment companies was generated by the port administration and business management, whereas 0.51 by customs agencies, ship agencies, forwarding services, and the rest of the logistics services. 6. During the years 2004-2013, the negative correlation between the cargo transshipments and the GVA was noted in the port of Szczecin. Pearson productmoment correlation coefficient amounted to -0.71. This is, most of all, the effect of changes in the structure of cargo turnover and increase of collective work productivity in the port of Szczecin. 7. In the port of Szczecin, there was observed the technical-organizational progress expressing itself in the increase of the total factor productivity and the change of the cargo turnover structure in favor of containerized break cargo which brought the increase of the GVA per 1 transshipped ton. The econometric models indicated that the technical-organizational progress in the port could, ceteris paribus, influence the increase of the production of that sector during the years 2004-2013 on an average year-on-year rate from 4.4% to 6.9%.
